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(71) We, John Laing and Son 
Limited, of 133—139 Page Street. Mill Hill. 
London, NW7 2ER, a British Company, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement : — 

The present invention relates to a method 
of, and apparatus for, positioning joint m^i- 
bers. hereinafter referred to as dowel bars, 
in concrete by means of which the adjacent 
ends of two concrete slabs, i.e. the trans- 
verse joint, are maintained in alignment. 
15 The apparatus according to the present in- 
vraition may either be mounted on a slip- 
form paver, or attached thereto. 

As IS well known slipform pavers take 
mBny forms, but basically they all comprise 
a machine which lays a continuous slab of 
concrete along a predetermined path and 
has a feeding arrangement by means of 
which a supply of wet concrete is placed at 
the forward end of the machine, a slq)- 
f orm positioned along each side of the 
machine which together define the sides of 
the finished slab and between which the wet 
concrete is deposited, a spreader which 
strikes off the concrete to a suitable faei^t. 
vibrating means which fluidises and compacts 
the deposited concrete, and conforming or 
finishing means which, together with the slip- 
forms, determine the final contour of the 
slab. 

A plurality of spaced, horizontally dis- 
posed, parallel dowel bars are positioned 
in the concretein vertical alignment with the 
transversely extending joint formed by the 
adjacent ends of two slipformed concrete 
slabs and the supporting and positioning of 
such dowel bars during the forming of the 
concrete slabs presents difficulties. 

Li one known arrangement a cage sup- 
ports each dowd bar during placing of the 
concrete. Such arrangement suffers from the 
disadvantages that the cage must be rigidly 
constructed and is therefore costly, and in 
IPHce SSpl 



operation, the cages obstruct access for con- 
crete supply vehicles and the presence of the 
cages also results in areas of incompletely 
compacted concrete which tend to impair its 
strength. 

In an attempt to overcome the above dis- 
advantages, a technique has now beas de- 
veloped in which the dowel bars are fed 
horizontally into the wet concrete through 
a dispensing tube, but with this method, the 
timing of the placement of each bar is critical 
as if the concrete in the placement area is 
too wet the bar will move vertically or later- 
ally beyond permitted tolerances, and if the 
concrete in placement area is too stiff or 
settled, the void left by the dowel bar dis- 
pensmg tube will not be reformed so that 
the bond between the dowel bar and the 
surrounding concrete is ineffective and the 
longitudinally extending voids produce Imes 
of weakness in the formed slabs. 

It is thus an object of the present in- 
vention to overcome the disadvantages re- 
ferred to above and to provide an apparatus 
whereby the dowel bars can be accurately 
positioned without the use of supportmg 
cages or disp^ing tubes. 

The present invention consists in a method 
of positioning dowel bars in concrete com- 
prismg the steps of anchoring one end of 
a length of filamentary material, tension- 
mg said filamentary material, and then in- 
serting said tensioned filamentary material 
and dowel bars which are attached thereto 
at spaced intervals, into a bed of wet con- 
crete. 

The invention further consists m a dowel 
bar positioning apparatus comprising, a fila- 
mentary material storage means, a filament- 
ary material tensioning means and insertion 
means which, in use, places the filamentary 
material together with dowel bars which are 
attached thereto at spaced mt^als. into a 
bed of wet concrete. 

In the accompanying drawings: 

Figure 1 is a side view of an apparatus 
for positioning dowel bars in concrete ac- 
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cording to the present invention, shown 
mounted on a slipfonu paver; 

Figure 2 is a perspective view of part of 
the apparatus shown in Figure 1; 

Figure 3 is a cross-section of the ap- 
paratus taken on the line 3—3 of Figure 1; 

Figure 4 is a side elevation showing de- 
tails of the dowel bar magazine and con- 
veyor mechanism; 

Figure 5 is a cross-section takra on the 
line 5— 5 of Figure 4; 

Figure 6a, 6b, and 6c show alternative 
methods of fixing the dowel bars to the 
filamentary material, and 

Figure 7 is a side view of an alternative 
apparatus for positioning dowel bars in con- 
crete according to the present invention, 
shown mounted on a wheeled frame. 

In carrying the invention into effect ac- 
cording to one convenient mode, by way of 
example, the slipform paver shown in 
Figure 1 basically comprises a chassis frame 
10 on which is mounted a screw 11 for 
spreading the wet concrete deposited in 
front thereof, a plurality of transversely 
spaced vibrators 12, a vibrating metering 
screed 13, primary and secondary oscillating 
finishers 14 and 15 respectively, and a fine 
surface finisher 16, all of known construc- 
tion. 

A plurality of dowel bar positioning means 
17 are mounted at regularly spaced inter- 
vals transversely of the machine and each 
positionmg means comprises a wire storage 
drum 18, an msertion disc 19, a dowel bar 
magadne 20 and a conveyor mechanism 21 
for moving dowel bars 22 from tlie magazine 
20 towards the msertion disc 19 as herdn- 
after described. 

The wire storage drum 18 is rotatably 
moimted on a spindle 23 extending between 
spaced upstanding flanges 24 positioned at 
the rear of the chassis frame 10 and the in- 
sertion disc 19 is rotatably mounted on a 
shaft 25 at the forward end of a frame 26. 
the latter being pivotally mounted at 24 on 
the forward end of the chassis frame 10 so 
that the height of the lowermost portion 
of the periphery of the disc 19 is adjustable 
relatively to the upper surface of the slab. 
An adjustable tumbuckle arrangement 27 
interconnects the frame 26 and 3ie dhassis 
frame 10 to effect such adjustment 

The storage drum 18 and the insertion disc 
19 are in longitudinal alignment with one 
another and the periphery of the latter is 
provided with a circumferential groove 28. 
the walls of which are covered with a ma- 
terial, such as rubber, so that a tensioning 
member in the form of a wire 29 passing 
therearound is gripned by the walls of the 
groove 28. The wire 29 in transferring from 
the drum 18 to the disc 19 passes over a 
guide roller 30 and under a guide, roller 31 
positioned at a lower level so that the run 



of the wire 29 from the roller 31 to the disc 
19 is substantially parallel to the conveyor 
mechanism as hereinafter described. A wire 
tensioning device 32 is positioned between 
the rollers 30 and 32 to apply a predeter- 70 
mmed tension of say 100—200 lbs to tlie 
wire 29. 

The magazine 20 has a hopper portion 33 
leading to spaced walls 34, the spacing of 
which is only a little more than the diameter 75 
of the dowel bars 22. As can be clearly seen 
from Figure 5. the lower end of the walls 
34 are cranked to clear the run of the wire 
29 and one of the wa31s 34 is bent over at 
34^1 to form a slot 35, the slot 35. the width 80 
of which is less than the diameter of the 
dowel bars 22. 

The conveyor mechanism 21 comprises 
spaced sprockets 36 and 37 rotatably 
mounted between spaced plates 38 with an 85 
endless conveyor cham 39 passmg around 
the sprockets 36 and 37. The sprockets 36 
of an the dowel bar positioning means 17 
are mounted on a conmion drive shaft 40 
which is driven from a drive unit 41 through 90 
a drive chain 42 at the same speed as the 
forward movement of the apparatus. The 
upper run of the conveyor chain 39 is sup- 
ported by a plurality of spaced sprockets 43. 

The conveyor chain 39 is provided with 95 
upstanding support members 44 and 45 
spaced according to the required spacine of 
the joints, each support member having an 
arcuate support surface 46 for receiving a 
dowel bar 22. The rearward member 45 of 100 
each pair (viewed in the direction of travel of 
tlas conveyor chain 39) is provided with an 
upstandmg abutment portion 47 which, in 
use, passes through tiie slot 35 of the maga- 
zine 20 to remove the lowermost dowel bar 105 
22e! therefrom fsee Figure 4) and convey it 
on the members 44 and 45 towards the in- 
sertion disc 19. During its movement to- 
wards the disc 19 each dowel bar 22 is at- 
tached to the v/ire 29 by an operator as 110 
shown in Figure 1. 

It will be appreciated that the spacmg 
of the dowel bars is dependant on tiie re- 
quired spacmg between adjacent transverse 
jomts. Three methods of attachment are 115 
shown in Figures 6a to 6c. In Fisure 6a the 
wire 29 is attached to the dowefbar 22 by 
means of binding wire 48, whilst in Figure 6c 
the dowel is provided with a longitudinal 
groove 49. the sides of which are "crimped 120 
around the wire 29. The tensioning member 
may conveniently be a 10 gauge or 12 gauge 
wire, or may be formed from any form of 
filamentary material, metal plastics or natural 
fibre, which is capable of withstanding the 125 
required tension. Figure 6b shows the dowel 
bar 22 attached to a steel strip 50 by spot 
weldmg. *^ 

In operation, the wire 29 of each position- 
ing means passes from the storage drum 18, 130 
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around the insertion disc 19 and then rear- 
wardly where it is anchored exteriorly of the 
machine. The machine advances over the wet 
concrete with the lowermost periphery of 
5 the insertion disc 19 positioned at the re- 
quired distance below the finished height of 
the slab bemg laid and the conveyor mech- 
anism sunultaneously removes die dowel 
bars 22 from the magazine 20 at the re- 
10 quired spacing for attachment to the wire 
29 by die operator. As the machine ad- 
vances each tensioned wire and dow^ bar 
assembly passes over the insertion disc 19 
and eadi assembly is held stationary with 
15 respect to the ground and the wet concrete 
slab is cast around the dowel bars. The fact 
that the bars are inserted in the wet con- 
crete enables the latter, assisted by the vi- 
brators 12, to flow easily around the bars 
20 without void, whilst the tensioned wire sup- 
ports and accurately positions the dowel bars. 

In a modification of the invention shown 
in Figure 7, the dowel bar positioning ap- 
paratus 17 is shown mounted on a wheeled 
25 frame 55 which is connected to a slipform 
paver 56 by a pivotally connected beam 57. 
The storage drum 18, magazine 20 and con- 
veyor medianism are all similar to the ap- 
paratus described above and therefore fur- 
30 ther description hereof is deemed to be un- 
necessary. The constructional differences 
of the modified aparatus reside in that each 
wire 19 passes from the rear of the frame 
55 throu^ a downwardly directed gide chan- 
35 nel 58 and then passes under an insertion 
blade 59 having a guide groove (not shown). 

The blade 59 is pivotally mounted at 60 
on the slipform paver 56 and an adjustable 
tumbuckJe arrangement 61 interconnects the 
40 blade 59 and the paver 56 so that the height 
of the lowermost portion of the blade can be 
adjusted relatively to the upper surface of 
the slab. Thus, in operation, the wire 29 
passes from storage drum 18 which is 
45 mounted adjacent the front of the frame, 
through the guide channel 58, under the 
blade 59 and is then anchored at the rear and 
exteriorly of the paver 56. It will be appre- 
ciated that the dowel bars 22 are attadied 
50 to the wire 29 prior to it passing through 
the channel 58 and that, if desired, such at- 
tacfam^t could be ^eoted mechanically or 
automatically. Fiirth»more» the conveyor 
mechanism could be of some other form, 
55 suchasabdt 

WHAT WE CLAIM IS :— 

1. A method of positioning dowel bars in 
60 concrete comprising the steps of anchoring 
one end of a l^gth of filamaitary material, 
tensioning said filamentary material, and 



then inserting said tensioned filamentary ma- 
terial and dowel bars which are attached 
thereto at spaced intervals, into a bed of wet 65 
concrete. 

2. A method as claimed in claim 1, 
wherein the dowel bars are attached to said 
filamentary material after tensioning there- 
of. 70 

3. A method as claimed in claim 1 or 2, 
wherein the dowel bars are attached to said 
filamentary material by binding wire, weld- 
ing or crimping. 

4. A dowel bar positioning apparatus 75 
comprising, a filamentary material storage 
means, a filamentary material tensioning 
means and insertion means which, in use. 
places the filamentary material togetiier with 
dowel bars which are attached thereto at 80 
spaced intervals, into a bed of wet concrete. 

5. An apparatus as claimed in claim 4. 
including a dowel bar magazine and a con- 
veyor mechanism for moving dowel bars 
from the magazine towards the insertion 85 
means. 

6. An apparatus as claimed in claim 5, 
wherein the conveyor mechanism comprises 
an endless conveyor chain passing around 
spaced sprockets, said chain being provided 90 
with spaced dowel support members includ- 
ing an abutment portion which, in use, 
passes through a slot in the lower end of 
the magazine to remove the lowermost dowel 
bar therefrom. 95 

7. An apparatus as claimed in claim 6. 
wherein one of said sprockets is driven from 
a drive unit througji a drive chain, the upper 
run of said chain being supported by spaced 
sprockets. 100 

8. An apparatus as claimed in any of 
claims 4 to 7, wherein said insertion means 
comprises a disc around which tiie fila- 
mentary material and dowel bars pass prior 

to being placed in wet concrete. 1 05 

9. An apparatus as claimed in any of 
claims 4 to 7, wherein said insertion means 
comprises a blade under which the filament- 
ary material and dowel bars pass prior to 
being placed in the wet concrete. 110 

10. An apparatus as claimed in any of 
claims 4 to 9, wherein said insertion means 
is movable relatively to the apparatus so that 
the height of the lowermost portion of said 
insertion means is adjustable relatively to 115 
tihe upper surface of the concrete slab being 
laid. 

11. An apparatus as claimed in claim 10, 
wherein the insertion means is pivotally 
mounted on said apparatus and a tumbudde 120 
arrangement provides said adjustment 

12. An apparatus as claimed in any of 
claims 4 to 11, in combination with a slip- 
form paver. 
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^ 13. A method of positioning dowel bars MARKS rr prtt 

in concrete substanUaUy as described. ^ t> 

14. A dowel bar positioning apparatus Chartered Patent Agents, 

substantially as described with reference to ^ Lincoln's Inn Fields. 

Figures 1 to 5, or Figure 7 of the accom- London. WC2A3LS. 

panymg drawings. Agents for the Applicants. 

^S!S^^hlJ^^-^^^^S!i^^^ stationery Office by Burgess & Son (Abingdon), Ltd.— 1975 
Published at The Patent Office^ 25 Southampton Buildings. London. WcSu AY 
rrom which copies may be obtained. * 
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